Selective attention is central to cognition. Dramatic advances have been made in understanding the neural circuits that mediate selective attention. Forebrain networks, most elaborated in primates, control all forms of attention based on task demands and the physical salience of stimuli. These networks contain circuits that distribute top-down signals to sensory processing areas and enhance information processing in those areas. A midbrain network, most elaborated in birds, controls spatial attention. It contains circuits that continuously compute the highest priority stimulus location and route sensory information from the selected location to forebrain networks that make cognitive decisions. The identification of these circuits, their functions and mechanisms represent a major advance in our understanding of how the vertebrate brain mediates selective attention.
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Networks That Mediate Information Selection
Since the beginning of vertebrate evolution, neural mechanisms of attention have selected the information that gains access to networks that make cognitive decisions. When an animal, be it fish or primate, is engaged in complex behavior, such as social interactions, navigation, or foraging, information selection is based on the task and goals of the animal [1] [2] [3] . During such periods, the mechanisms of attention are controlled by forebrain networks [3] [4] [5] [6] [7] . However, when an unexpected or highly salient stimulus occurs, information selection is dominated by the physical properties of the stimulus. When the stimulus has a location, a midbrain network acts with speed to direct spatial attention to that location and, when appropriate, also the gaze of the animal [1, [8] [9] [10] . Following capture of spatial attention by a physically salient stimulus, forebrain networks identify and evaluate the risks and benefits of the stimulus.
The forebrain and midbrain networks that mediate these complementary aspects of attention control each contain specialized circuits that compute the highest priority information at each moment for decision-making (Figure 1, Key Figure) . Forebrain networks select information, based on task demands or the physical salience of stimuli, from all available sources, including sensory input, plans for action, and memory stores. They direct attention either to locations, sensory modalities, stimulus features, objects, or memory stores [4] . By contrast, the midbrain network is concerned only with the relative priorities of locations ( Figure 1A , purple box), based on the physical salience of stimuli and their behavioral relevance, and directs spatial attention to the highest priority location [1, 8, 11, 12] .
This review summarizes the contributions made by specific midbrain and forebrain circuits to the selection or enhancement of information used for cognitive decisions. The data come from a variety of vertebrate species. The modular architecture of these selection networks provides a substrate for evolution to improve their performance. Hence, differences across species are to be expected. Nevertheless, some basic circuits have been conserved through evolution,
Highlights
Cognitive decisions rely on neuronal circuits that select or differentially process information. Such circuits have been identified in mammalian and bird species. For many of these circuits, anatomical precursors exist also in earlier Classes of vertebrate species.
Circuits in the mammalian forebrain include: feedback circuits from the prefrontal to sensory cortex that distribute top-down selection signals; circuits within sensory cortex; thalamic circuits; and cholinergic circuits in the basal forebrain.
A midbrain network continuously monitors the world for behaviorally relevant stimuli and controls spatial attention. Specific circuits in the bird midbrain network signal the highest
